Introduction
Nomifensine (8-amino-2-methyl-4phenyl-1,2,3,4,-tetrahydroisoquinoline hydrogen maleate) (Hoffman, 1973) possesses some therapeutic action in Parkinson's disease (Teychenne et al., 1976; Park, 1977) . Although primarily developed as an antidepressant, nomifensine differs from typical tricyclic antidepressants in exhibiting dopaminergic agonist properties in animals (Costall et al., 1975) , which was why it was chosen for study in Parkinson's disease.
The treatment of Parkinson's disease today is more complex than was appreciated some years ago when levodopa was first introduced. It has become apparent that not only do some 15% of patients never respond of levodopa, but also that some two-thirds of patients lose the benefits of treatment after a few years of therapy. Accordingly, the pressing need now is for drugs that can replace levodopa when its benefits begin to wane. Therefore, we have examined the role of nomifensine in those patients in whom the therapeutic action of levodopa has declined. This occurs in one of two ways: either there is a progressive recurrence of disease; or oscillations in performance develop, with increasingly severe swings from mobility with dyskinesias to mobility without dyskinesias (the 'on-off' phenomenon, or 'swinging'). We have studied the effects of nomifensine, added to levodopa therapy, in patients with these two types of long-term levodopa failure. Unfortunately, nomifensine has not proved of value to these patients. This is not too surprising, however, in view of the mode of action of the drug, which is discussed. Three of the eight patients reported slight subjective improvement in disability, but this was not confirmed objectively. None of the patients showed any dramatic response to nomifensine treatment. Total disability scores improved in five and deteriorated in three, but the changes were no more than plus or minus some 10%, and no significant change from pretreatment mean total disability scores occurred ( Table 1) . Withdrawal of nomifensine also had no subjective or objective effect. None of the four progressive levodopa failures showed any benefit from nomifensine. Two of the four patients with 'on-off' swings reported initial lengthening of 'on' periods, but this effect did not last, and was not observed in the other two similar patients.
Two of the eight patients were pathologically depressed when started on nomifensine, but in neither was the depression cured.
Four patients reported low lumbar backache during nomifensine treatment, which disappeared when the nomifensine was discontinued. No other side-effects were noted. In particular, blood pressure was not altered and levodopa-induced dyskinesias, which were present in five of the eight patients, were not noticeably enhanced. There were no changes in the haematological or biochemical indices during nomifensine therapy.
Discussion
The primary pathology of Parkinson's disease is a progressive death of substantia nigra neurones with (Parkes et al, 1975) , which produces only a slight improvement (of the order of 10-20%) in disability. Nomifensine, which contains afi-phenylethylamine structure, resembles amphetamine in stimulating locomotor activity (Gerhards et al., 1974) and causes stereotypies in rodents (Costall et al., 1975) , both pharmacological actions being considered indices of cerebral DA receptor activation. Nomifensine, like amphetamine, also inhibits DA uptake into rat striatal synaptosomes in vitro (Hunt et al., 1974) ; inhibits noradrenaline (NA) uptake into rat hypothalamic synaptosomes (Schacht & Heptner, 1974) ; and increases rat striatal DA turnover and stimulates cyclic AMP formation in the rat striatum in vivo (Gerhards et al., 1974) . Nomifensine differs, however, from amphetamine in not releasing NA (or DA) from rat brain synaptosomes in vitro (Schacht & Heptner, 1974; Hunt et al., 1974) . From this biochemical data it has been concluded that nomifensine causes DA-mediated increase in locomotor activity and stereotypies by its capacity to inhibit DA re-uptake mechanisms in the presynaptic neurone. The locomotor hyperactivity and stereotypies, however, provoked by nomifensine are not prevented by previous administration of amethyl-p-tyrosine (Gerhards et aL, 1974; Costall et al, 1975; Braestrup & Scheel-Kriiger, 1976 ) which, by inhibition of synthesis of DA (and NA), does abolish the similar actions of amphetamine. These, and other, observations led Costall et al., (1975) to suggest that nomifensine possessed direct postsynaptic DA agonist activity. This seems unlikely, however, for nomifensine causes circling towards a unilateral 6-hydroxydopamine-induced lesion of the nigrostriatal dopaminergic pathway, in this respect resembling amphetamine; directly acting DA agonists such as apomorphine and bromocryptine provoke circling in the opposite direction (Pycock et al., 1976) . Furthermore, the locomotor hyperactivity and stereotypy induced by nomifensine is inhibited by pretreatment with a-methyl-p-tyrosine combined with reserpine (Gerhards et al., 1974; Costall et aL, 1975 Sayers & Handley, 1973) . The actions of such drugs seem to depend on intact granular stores of amine in presynaptic neurones, whereas those of amphetaimine, which are abolished by a-methyl-ptyrosine, but not by reserpine, may be due to release of non-granular pools of amine. The overall conclusion is that nomifensine acts, like methylphenidate, by way of presynaptic mechanisms, perhaps by blocking re-uptake of DA released by nerve impulse traffic. The conclusion that nomifensine appears to act presynaptically may explain why it exerts only modest therapeutic action in unselected patients with Parkinson's disease (Park, 1977) , and why it was of no benefit to those levodopa failures with advanced disease selected for study in this investigation. Nomifensine may have a useful role, however, in the treatment of Parkinson's disease, not as a potent antiparkinsonian drug, but as an effective antidepressant. Depression is very common in this illness. In a psychiatric evaluation of 50 patients, no less than 24 exhibited an affective disorder before therapy, and 22 developed a depressive disorder during a subsequent 6-month period of treatment (Mindham et al., 1976) . Tricyclic antidepressants, which do not affect dopaminergic mechanisms, are used currently to treat depression in Parkinson's disease; MAO inhibitors are contra-indicated in those on levodopa, and electroconvulsive therapy is used only as a last resort. Nomifensine, with its additional capacity to exert some dopaminergic activity, albeit by way of presynaptic mechanisms, may prove to be an antidepressant of choice in Parkinson's disease. It also remains to be established whether nomifensine exerts antip.arkinsonian effects on mildly af'ected patients, and whether higher doses may exert a more obvious therapeutic action.
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